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Spontaneous hemothorax
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low-dose rivaroxaban and
itraconazole in a 95-year-old
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literature review
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Abstract

Although direct-acting oral anticoagulants (DOACs) decrease the bleeding risk compared with

vitamin K antagonists (VKAs), DOACs might cause spontaneous hemothorax in very elderly

patients, even at a very low dose. Interactions between drugs might increase the risk of bleeding.

In this article, we report a case of a 95-year-old man who developed spontaneous hemothorax

while taking rivaroxaban 2.5mg twice daily, 3 days after concomitant use of itraconazole.

Rivaroxaban was discontinued, and thoracentesis was performed to drain grossly bloody pleural

effusion. To our knowledge, this is the first case report of spontaneous hemothorax that might

have been caused by concomitant low-dose rivaroxaban and azole anti-fungal agents. This case

highlights the potential risk of spontaneous hemothorax in very elderly patients while taking

rivaroxaban and azole anti-fungal agents simultaneously. Special attention should be paid to

interactions between drugs that might increase the risk of bleeding. Drugs that have competing

metabolic pathways should be avoided. Closer monitoring, including testing for anti-Xa and

additional reassessment, should be considered in high-risk patients.
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Introduction

Although the risk of major bleeding with
direct-acting oral anticoagulants (DOACs)
is low, spontaneous hemothorax might
occur in very elderly patients with comor-
bidities, even at a very low dose.1

Interaction between rivaroxaban and other
medications that share a similar metabolic
pathway might increase the risk of bleeding.

Case presentation

A 95-year-old man who complained of
fever, cough, and expectoration was admit-
ted to our hospital. He had a history of
pulmonary infection, chronic obstructive
pulmonary disease, hypertension, and
hiatal hernia. Rivaroxaban was prescribed
for deep vein thrombosis (DVT) 1 year ear-
lier. Because DVT recurred after discontin-
uation of rivaroxaban, and no bleeding
events occurred, anticoagulant therapy
was prolonged after the standard 3-month
therapy. The maintenance dose was adjust-
ed to 2.5mg twice daily after considering
his age and low body mass index (BMI) of
19 kg/m2, to reduce the risk of bleeding. He
was treated with caspofungin for fungal
pneumonia for 2 weeks, then with itracon-
azole 200mg twice daily. Three days after

beginning itraconazole, he complained of
dyspnea. He spent most of the day in bed
and denied any history of chest trauma.

Medications upon the onset of dyspnea
are listed in Table 1.

The patient’s blood pressure was 105/
60mmHg, heart rate: 85 beats/minute, and
respiratory rate: 25 breaths/minute with

pulse oxygen saturation of 93% upon inhal-
ing 1L/minute oxygen through a nasal
catheter. Pulmonary auscultation revealed

reduced breath sounds over the left lower
lung. Chest computed tomography (CT)
revealed left encapsulated pleural effusion

and interlobular effusion (Figure 1a). The
average Hounsfield units (HU) of the pleu-
ral effusion was 25.0 Hu to 30.0 Hu. The
patient’s hemoglobin (Hb) level was low, at

65 g/L (normal range: 130–175 g/L); platelet
count: 78� 109 cells/L (normal range: 125–
350� 103 cells/lL); prothrombin time (PT):

17.6 s (normal range: 10.1–12.6 s); interna-
tional normalized ratio (INR): 1.52; activat-
ed partial thromboplastin time (aPTT):

30.5 s (normal range: 26.9–37.6 s); and
trough concentration of anti-factor Xa
(anti-Xa) activity: 0.80 IU/mL. The serum

creatinine level was 132 lmol/L (normal
range: 44–133 lmol/L), and the serum ala-
nine transaminase level was 10 IU/L

Table 1. List of medications at the onset of dyspnea.

Classification Drug Dose

Cardiovascular disease Rivaroxaban* 2.5mg BID

Bisoprolol fumarate 1.25mg QD

Isosorbide mononitrate 30mg QD

Spironolactone 20mg QD

Pulmonary disease Itraconazole* 200mg BID

Tiotropium bromide 18mg QN

Salmeterol fluticasone 50mg/250mg Q12h

Ambroxol hydrochloride 30mg TID

Others Ferrous succinate 100mg TID

Vitamin C 100mg BID

Esomeprazole 20mg BID

Note: *indicates drugs that may cause drug interactions.

BID, twice daily; QD, once daily; QN, once, at night; Q12h, every 12 hours; TID, three times daily.
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(normal range: 9–50 IU/L). In comparison,

5 days prior to the onset of dyspnea, the

patient’s corresponding parameters were:

Hb: 79 g/L, platelet count: 85� 109 cells/L,

PT: 12.7 s, INR: 1.10, aPTT: 28.1 s, and

trough concentration of anti-Xa activity:

0.07 IU/mL.
Rivaroxaban was discontinued, and

2 units of packed red blood cells and

200mL fresh frozen plasma were trans-

fused. Thoracentesis was performed with a

16-Fr catheter inserted after discontinua-

tion of rivaroxaban for 24 hours.

Approximately 600mL of grossly bloody

pleural effusion was drained on the first

day. Dyspnea improved soon after the thor-

acentesis and drainage. Analysis of the

pleural fluid showed a hematocrit (Hct) of

13.0% and a white blood count of

5290� 106 cells/L. Bacterial Gram stain,

acid-fast bacilli smear for tuberculosis,

and bacterial culture, and cytology to

detect malignant cells, were negative.

Peripheral blood (PB) Hct was 24.6% on

the same day, and the ratio of pleural to

PB Hct was >0.5, confirming the diagnosis

of hemothorax. The catheter was removed 7

days later when the daily drainage

was <100mL for 3 consecutive days. The

total drainage volume was approximately

1705mL.
Chest CT showed that the pleural effu-

sion had resolved without new-onset effu-

sion 3 months after effusion drainage and

discontinuation of rivaroxaban (Figure 1b).

When the patient was stable, the indication

for anticoagulation was reassessed, and the

net clinical benefit of anticoagulation was

evaluated. Ultrasonography showed that

there was no DVT in either lower extremity.

The Padua score was 4, which indicated a

high risk of venous thromboembolism.

However, for this very elderly patient, the

risk of bleeding outweighed the benefit of

anticoagulation in the context of the recent

major bleeding at an anatomically critical

site. Therefore, anticoagulation was discon-

tinued and was not reinstituted. The

patient’s condition remained stable, and

he was discharged shortly, thereafter. The

medications upon discharge are listed in

Table 2.
This case report was prepared in accor-

dance with the CARE guidelines. 2

Figure 1. (a) Coronal reconstruction image of chest computed tomographic (CT) images showing left
encapsulated pleural effusion and interlobular effusion (b) CT image showing that the pleural effusion
resolved without new-onset pleural effusion 3 months after effusion drainage and discontinuation of
rivaroxaban.
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Discussion

Spontaneous hemothorax is defined as

pleural fluid with a pleural to PB Hct

ratio of >50%, without chest trauma or

procedures affecting the lung or pleural

space.3 This condition is rare in clinical

practice. Anticoagulant-related spontane-

ous hemothorax has been reported in

patients receiving heparin, warfarin, dabi-

gatran, or enoxaparin, as a result of spon-

taneous rupture of small vessels.1,4

Cases of spontaneous hemothorax in

patients receiving rivaroxaban have been

reported in recent years. Four case

reports were retrieved by inputting

“spontaneous hemothorax” and

“rivaroxaban” in PubMed (Table 3).5–

8 The ages of the patients ranged from

24 to 81 years, and three were women

older than 60 years of age. The onset of

the spontaneous hemothorax varied from

10 days to 4 months after taking rivaroxa-

ban regularly. All of the cases presented

with significant degrees of decreased hemo-

globin, and three had elevated INR (range:

1.21–2.1). Treatments included discontinu-

ation of anticoagulation, red blood cell

transfusion, and thoracentesis. The 81-

year-old patient ultimately died from

septic shock, while another three patients

were discharged with no observation of

pleural effusion on follow-up.

Our case showed unique characteristics
compared with previous published cases.
First, this was a very elderly patient, with
comorbidities and taking concomitant med-
ications. Second, the patient received a very
low dose of rivaroxaban (2.5mg twice
daily), which was a quarter of the recom-
mended dose for DVT maintenance thera-
py. Moreover, the competing metabolic
pathway between itraconazole and rivarox-
aban might have increased the risk of bleed-
ing in this case, even at such a low dose.
This theory was supported by blood coag-
ulation function test results. The trough
anti-Xa activity increased significantly
from 0.07 to 0.80 IU/mL, and PT increased
from 12.7 s previously to 17.6 s on the day
of the onset of dyspnea, 3 days after con-
comitant use of itraconazole. Itraconazole
is a strong inhibitor of both cytochrome
P450 enzyme (CYP3A4 isoform) and
efflux transporter protein P-glycoprotein
(P-gp).9 Because CYP3A4 accounts for
approximately 18% of total rivaroxaban
elimination, and rivaroxaban is a substrate
of P-gp,10 the concomitant use of itracon-
azole and rivaroxaban increases rivaroxa-
ban plasma concentrations, leading to an
increased risk of bleeding. Finally, the eti-
ology of our patient’s hemothorax was
diagnosed by excluding tumors and tuber-
culosis, and appropriate treatment led to a
favorable prognosis.

Table 2. List of medications at discharge.

Classification Drug Dose

Cardiovascular disease Bisoprolol fumarate 1.25mg QD

Isosorbide mononitrate 30mg QD

Spironolactone 20mg QD

Pulmonary disease Tiotropium bromide 18mg QN

Salmeterol fluticasone 50mg/250mg Q12h

Ambroxol hydrochloride 30mg TID

Others Ferrous succinate 100mg TID

Vitamin C 100mg BID

Esomeprazole 20mg BID

QD, once daily; QN, once, at night; Q12h, every 12 hours; TID, three times daily; BID, twice daily.
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Hemothorax is considered major bleed-

ing in patients taking oral anticoagulants,

despite its rare occurrence. Patients and

their physicians should be more aware of

hemothorax as one complication of antico-

agulants. Our case revealed the importance

of paying careful attention to the interac-

tion between rivaroxaban and other medi-

cations that might share similar metabolic

pathways. Drugs that share competing met-

abolic pathways should be avoided. Anti-

Xa activity is related to the concentration

of oral direct factor Xa inhibitors. An anti-

Xa assay is recommended in select clinical

situations (e.g., renal insufficiency, assess-

ment of compliance, periprocedural mea-

surement of drug concentration, suspected

overdose, advanced age, and extremes of

body weight), and this assay is useful to

prevent bleeding in high-risk patients.

Closer monitoring of anti-Xa assay results

and additional reassessment should be con-

sidered, especially in elderly patients with

comorbidities.

Conclusion

Spontaneous hemothorax is very rare and

one of the major hemorrhagic complica-

tions of DOACs in very elderly patients

with comorbidities. Special attention

should be paid to interactions between

drugs that might increase the risk of bleed-

ing. Closer monitoring, including anti-Xa

activity and additional reassessment,

should be considered in high-risk patients.
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used in this study were obtained from previous
medical records.
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